Discussion  by unknown
cardiovascular procedures can be performed without substan-
tial difference in mortality.
Both the ABC and RACHS-1 scoring systems were
designed to facilitate meaningful comparisons of outcomes
in children undergoing surgical intervention for CHD.6,13
Analysis of mortality based on either of these scoring systems
and stratified by weight has not previously been performed.
Mortality rates for nearly all infants of weight less than 2.5
kg is increased throughout the various levels of complexity,
as stratified by using both of these tools. The high absolute
mortality rates for both weight categories in ABC level 1
were not statistically significant and lack power for meaning-
ful interpretation of these data because of the small sample
sizes.
Further stratification within the diagnosis–procedure cate-
gories, as well as the RACHS-1 and ABC scores, by age at
the time of surgical intervention was not feasible because
of the small sample size of low-weight patients. For low-
weight patients undergoing a Norwood procedure, there
was a trend toward increased mortality for those who were
taken to surgical intervention within the first week of life.
However, within this age stratification, overall sample sizes
were too small to provide meaningful data.
The limitations of the study are primarily related to the
observational and voluntary nature of the database, which
is still in evolution. The STS databases are observational
and were established principally for the purpose of health
care quality improvement. We investigated the feasibility
of adjusting for potential confounding variables, such as pre-
operative risk factors and associated noncardiac anomalies.
Unfortunately, attempts at a multivariate analysis to examine
the interaction for these potential confounders were unsuc-
cessful because of a high percentage of missing data.
Also, it was not possible to determine whether some patients
had been operated on after a period of nonoperative manage-
ment or if there was any survival benefit to this approach.
Because the STS Congenital Database is a procedural data-
base, patients who did not survive to a surgical procedure are
not included. Many of the previous reports are based on
birth weight; however, at the time of the data harvest used
in our analysis, birth weight and gestational age were not
components of the data set, thereby making parallel compar-
isons difficult. Additionally, the inability to stratify by age
within both diagnosis–procedure and risk scoring made
analysis of the effect of delayed intervention with medical
management infeasible. Therefore this study cannot make
any conclusions or recommendations regarding any particu-
lar management strategy regarding low-birth-weight infants
with CHD.
Low weight at the time of surgical intervention is associ-
ated with increased mortality for repair of coarctation of the
aorta, total anomalous pulmonary venous connection, arterial
switch procedure for TGA, systemic to pulmonary artery
shunt placement for PA/VSD, and systemic to pulmonary
artery shunt and the Norwood procedure for single-ventricle
palliation. Notwithstanding several important limitations,
this study is nonetheless one of the largest to date to examine
the relationship between low birth weight and the risk of
operative mortality in congenital heart surgery. It highlights
the need for prospective analyses of specific treatment strat-
egies as a means of improving outcomes for these high-risk
patients.
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Discussion
Dr Scott M. Bradley (Charleston, SC). Chris, that was a very nice
and very clear presentation. I want to commend you as a cardiologist
for being willing to come and talk to a room full of surgeons. You
and your coauthors have brought to us a large and multi-institutional
examination of the effects of small patient size on the outcome of
congenital heart operations.
Your finding on mortality after shunt placement is interesting. If
one goes through your article and takes all of the patients weighing
less than 2.5 kg undergoing a shunt placement, other than aNorwood
procedure, hospital mortality was 18%, a fairly striking figure, if not
terribly surprising.
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From a practical standpoint, when we are confronted with a small
baby with CHD, we, as surgeons, have at least 2 questions:What op-
eration do we perform, and when do we perform it? In terms of tim-
ing, is it better to operate immediately or later, perhaps waiting for
growth, which generally does not occur? Because your data do
not include information on patients not undergoing operations,
they cannot help us with this question.
The first question, choice of operation, applies to patients who
can be either palliated or repaired. Therefore another interesting ob-
servation in your data is that if one looks at the patients who could
have had either a shunt or a complete repair, namely tetralogy with
either pulmonary stenosis or pulmonary atresia, when weight was
less than 2.5 kg, more patients had a shunt than complete repair;
however, those repaired actually had a slightly lower mortality
than the patients who were shunted. I realize that the patients in these
2 pathways are likely not comparable, but it does highlight the fact
that palliation in low-birth-weight infants does not necessarily carry
a lower early risk than complete repair.
I have 2 questions for you. The first regards prematurity, which
obviously covaries with low weight. This raises the question of
whether the increased risk that you describe is due to prematurity,
low birth weight, or the 2 factors in some interacting fashion. Do
your data allow you to address this question?
Dr Curzon. They do not. Unfortunately, at the time of our anal-
ysis, gestational age, and therefore getting into the question of pre-
maturity, is not a component within the STS database, and we were
therefore unable to adequately assess that question.
We did try and attempt to analyze age at the time of surgical in-
tervention as another confounder, or variable, to try and get the idea
of management strategies that would delay surgical intervention, but
we were unable to do this as well.
Dr Bradley.Do you, or maybe Dr Jacobs, know whether prema-
turity will be included in the future iterations of the STS database?
Dr Jacobs.Absolutely, it has already been added, and the trick is
getting it in the database and then getting everybody to fill it out.
Dr Bradley.My second question is more general. Your study is
basically a univariate analysis of the effect of patient weight on mor-
tality. You did break down patients on the basis of RACHS-1 and
ABC criteria. But given the list of data that you provided in your
Methods section, would it have been possible for you and your co-
authors to conduct a multivariate analysis that might have shed more
light on other determinants of mortality and the relative importance
of low birth weight?
Dr Curzon. Thanks, Dr Bradley; that is a great question, which
we also attempted to address. We tried to conduct a multivariate
analysis on possible confounders for mortality with potential data
that should be contained within the STS database. Unfortunately,
there is a fairly large percentage of missing data when it comes to
preoperative risk factors, intraoperative complications, and postop-
erative complications, including things like ventilator management,
length of time on inotropic support, and things of that nature. Be-
cause of this significantly high percentage of missing data, it
made a multivariate analysis very difficult.
Dr Bradley. Therefore the issue is that the data fields exist, but
they have just been incompletely submitted?
Dr Curzon. Correct.
DrGrahamR. Nunn (Westmead, New South Wales, Australia).
I just noticed you did not include any premature ductus in this anal-
ysis, and I would be the first one to agree that they do not compare in
a cardiac corrective way to the lesions that you have described, but
they are a tool with which you can probe the prematurity issue quite
well because it is a curative operation in a similar age and weight
range. If we, as we will, find that the mortality there is 9% or 10%
with a similar weight, it does throw more light onto the other factors
that are involved in the more complex lesions that you are probing.
After all, they share the same precipitous delivery, with its potential
for cerebral trauma, and have the same immature lungs. They are
managed in the same intensive care unit with the same intensivist
and protocols and share the same cardiac anesthetic regimens and
postoperative care in the same institutions as their more complex
cardiac cousins.
Dr Curzon. That is an interesting idea. Thank you. We did ex-
clude isolated patent ductus arteriosus as a diagnosis, but that is an
interesting idea that you raise that could have helped us maybe with
some of the limitations with gestational age/prematurity within the
database.
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